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The  LIBRARIATT 
and  DATADICTIONARY 

provide  new  dimensions  in  productivity 
by  increasing  management  control 
and  disciplining  the  program  environment 


ADR's  new  UB/DD  is  the  first  and  only  software  that  combines 
source  program  and  data  management  functions  into  a  single 
resource  control  facility.  The  UBRARIAN/DATADICTIONARY  in¬ 
corporates' an  integrated  library  storage  facility  for  all  programs, 
data  definitions  and  data  usage,  while  providing  the  security  and 
automated  controls  for  updating  and  displaying. 

Both  DATADICTIONARY  and  The  UBRARIAN  are  also  thoroughly 
integrated  with  ROSCOE,  VOLUE,  DATACOAVDB,  DATACOM/DC, 
MetaCOBOL,  DATAREPORTER,  DATACKIERY,  and  A(JTOf=LOW  H. 
Look  into  UB/DD,  a  . component  of  ADR’s  Integ^ed  network  of 
systems  software  products— not  only  to  solve  today's  problems  but 
also  to  build  a  solid  fbundatibn  for  addressing  the  problems  of 
tomorrow.  For  more  information,  contact  your  local  ADR  office  or: 
Applied  Data  Research,  Route  206  and  Orchard  Road,  CN-8, 
Princeton.  NJ  08540.  Telephone:  (201)  874-9100. 

^APPUED  ElATA  RESEARCH 

^  The  Big  Difference  is  our  integrated  network. 


To  Maintain  U.S.  Lead 

SBS  Uiges  Federal  Fundii^  for  Communications 


Leases  available  now 


U5/168 

Excellent  teirtis  on  all  370  models. 
Itel  disk  drives  and  memory 
can  also  be  provided. 


Reference  Aids  Urban  Planning 
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U.S.  vs.  IBM  Settlement  Talks  Chaise  Tenor 
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bm  sni  $49}  for  nonmnbRf.  or 

Mvlu^.  Fimiwf  infenMIion  con  br 
obtained  fram  DFMA  EducMhm 
FoundoUon  Office  Auloourtion  Syn- 
pooium.  12411  Davan  Drive.  SUvor 
S(>ring.  Md.  20904. 

QUAUTYYDUCANSEEPOR 
CALI  FOR  OUR  NEWI&IMy 
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...theone 
weekli/  newspaper 
that’s  designed  to  fulfill  your 
unique  “need  to  know". . . 
the  one  newspaper  that  can 
give  you  all  the  current 
information  you  need  to  benefit 
you,  yOur  organization  and 
your  career  progress 
52  weeks  of  incisive  news, 
commentary  and  special 
reports . . .  subscribe  today, 
use  the  attached  postage  paid  , 
orderform. 
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nCOMPUTERWORLD 


MmIm  Hi 

525,000  computer  people  look  at 

t  tUtltgy  for  wccfM  in  di*  pmi- 
toivolvtd  taitylly  cMabliriiiiy  t 
Hr  PUn  toidlcalini  ndio  mduU  do 

1  and  widiin  whal  Hne  ptriod. 

Computerworid  every  week. 

Sounds  unbelievable,  but  it’s  tnie.  b 
just  three  seconds,  Chaiter's  ChedcMate 
reniittance  jxocessing  system  peifonns 
all  the  functions  required  to  process  pay¬ 
ment  transactions.  And,  if  you  choose, 
CheckMate  will  also  microfilm  and  record 
audit  tndl  infonnation  during  processing. 

Because  it’s  fast  and  because  it  effi¬ 
ciently  reduces  the  number  of  tuna  a 
transaction  is  handled,  CheckMate  not 
only  lets  yob  process  more  transactions  m 
less  time  but  can  also  reduce  your 


save  money  while  boosting  your 
productivity. 

CheckMate’s  advanced  OCR  capability 
also  helps  optimise  e^ency.  Its  ability 
to  read  multi-line,  multiple  font,  alpha¬ 
numeric  printing  on  a  siiigle  dociunent  can 
improve  your  accuracy  by  100%  and 
cut  down  on  tile  number  (rf  time- 
consuming  rejects  you  have,  h  addition, 
CheckMate's  sophisticated  OCR  capa¬ 
bility  allows  you  to  scan  a  wider  variety  of 
documents.  ^  you  can  be  more  pro¬ 
ductive  in  more  applications. 


And  because  you  can  program  . 
CheckMate  your^,  yon  can  always 
count  on  it  to  meet  your  specific  needs— 
now  and  as  yqur  operations  diange 
or  grow. 

Effiden^  and  accuracy  combined 
wifo  tile  ability  to  program  your  own  appli¬ 
cations  result  m  the  kind  of  productivity 
that  can  cut  your  remittance  processing 
costs  in  half.  The  kind  of  productivity  that 
CheckMate  can  help  you  achieve—  every 
three  seconds. 

For  pro<rf,  just  send  the  coupon  to 
Charter  Data  Products,  1300  S.E. 
Cummins  Road,  Des  Moines,  Iowa  50315, 
(515)  287-6363  or  contact  the  C3iarter 
office  nearest  you:  Kansas  City  (913) 


642-1212;  Beigenfield  (201) 387-OIU;  Los 
Angeles  (213)  3734e23;  Columbus 
(614)^431-0600;  bcksonvOle  (904) 
358-4433;  Dallas  (214)  3864)775; 
Chicago  (312)  948«g0. _ 

lJi4)elievaUe! 

□  Show  me  bow  efficient  (SiedcMate  really 
is.  rd  like  a  demonstration  and  oott 
compaiiaoa  with  my  current  mediod. 

□  Send  me  additional  information. 

NAME _ 

TITLE _ •,  ' _ 

COMPANY— _ . 

ADDRESS _ '  ' 

OTY - ^ - STATE _ _ 

PHONE _ _  ZIP _ 

TRANSACTIONS/MONTH 

OCownWhl  I9S0  OiuttT  Oua  Pinlucti.  Inc. 


.  Alphanumeric  Keyboard/Numeric  Pad/PF  Keys 

(X:R  Station  \  Full  Graphics  CRT 
Document  Tray 
Document  Feed 


Full  Graphics  CRT  1 

Hold  &  View  Station 
Multiple  Endorser 


4  Output  Stackers 

Journal  Printers  /  2  Floppy  Disk  Drives 


From  Charter  Data  IVoducts. 


Tlie125att  makes 
life  easier  for  everyone. 


It’s  easy  on  the  opeiator. 

we  designed  the  Perkin-Elmer  1 250 
with  the  idea  thata  more  comfortable 
operator  is  a  more  productive  opera¬ 
tor.  So  we  made  a  tiltable  screen,  right 
at  eye  level,  and  etched  and  hooded  it 
to  reduce  glare.'  And  you  have  the 
option  of  a  white  or  green  screen,  and 
even  a  light  pen  for  "menu"  selection. 

We  made  the  keyboard  detachable 
for-  the  operator’s  convenience.  And 
we  made  the  whole  uoit  so  compact- 
only  15  inches  wide  by  17  inches  high 
by  23  inches  deep -that  it  fits  neatly 
into  crowded  work  areas. 

Our  thirty-two  character  forms  draw¬ 
ing  set  makes  K  easy  to  depict  busi¬ 
ness  forms  with  highlighted  areas.  This 
saves  time  in  training  and  in  correct¬ 
ing  errors. 

Ift  easy  on  the  system  builder.  . 

A  get  of  1 2/24  programmable  func¬ 
tion  keys  provides  a  convenient 
"one  key"  way  to  initiatetrequently 
needed  transmissions.  These  keys 
share 400  bytes  of  nonvolatile  EAROM 
memory. 

EAROM  engblesthe  1250  to  be 


configured  interactively  right  from  the 
keyboard  with  self-explanatory  English’ 
merjus,  or  down  line  from  the  host 
.  computer.  No  more  disassembly,  hid- , 
den  plugs,  jumpers  or  tiny  switches! 
Much  faster  installation,  much  more 
flexibility  and  convenience  for  the  user 
who  deals  with  different  hosts,  time¬ 
sharing  services  or  attached  printers. 
The  .1 250  is  compatible  with  its  popu¬ 
lar  predecessor,  the  Owl  1200. 

It’s  easy  on  the  hoet  oompuler. 

When  the  operator  presses  'Send.” 
the  1250-unliketnostCRTs-trans- 
mits  just  a  three-character  "Request 
to  Send"  message,  not  the  whole  1920 
character  screen.  When  the  host  is 
ready,  it  issues  a  "Read  Modified  Only  ’ 
command,  and  the  terminal  transmits 
just  those  fields  the  operator  chan^ . 
This  saves  timetor  the  operator,  tirhe 
and  mairi  memory  for  the  host,  and 
makes  the  total  s^tem  more  cost- 
effective. 

It’s  easy  oh  the  sendee  engineew. 

The  Perkin-Bmer  1250  has  self¬ 
teste  which  display  all  characters  in  all 
screen  positions,  check  and  diagnose  ■ 


screen  RAM  memory,  and  gerrerate  or 
verify  the  EAROM  memoryls  check¬ 
sum.  To  help  isolate  communications 
and  software  problems,  the  1250's 
transparent  mode  displays  all  1 28 . 
ASCII  characters -control  characters 
as  well  as  data.  Easy  access  construc¬ 
tion  helps  too.  Just  four  screws  release 
the  base  pan.  with  ite  separate  logic 
and  memory  boards. 

Fill  in  the  coupon  or  call  for  more 
information  on  the  1250,  the  new 
standard  in  editing  QRTs. 


OuanUy  needed: - Tiirtno: -  .| 


PERKIN-ELMER 
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Teadiing  Software  Engined 


the  nation  *  coOesea  an<l  univcnitiet  hi 


Hundretif  of  faculty  potitiont - r - 

filled,  largely  bccauM  iiiduatry  andotheracctoraoutaide  of  ac¬ 
ademia  offer  computing-oriented  Ph.D.t  far  better  aalaric* 
and,  in  many  cat**,  better  reaearch  condition*  [CW,  Nov.  SJ. 
Of  coutae,  computer  acience  per  ae  i*  not  uaually  concerned 
with  aolving  problema  in  applied  DP.  In  this  reapcct,  the  rela¬ 
tion  between  computer  acience  and  DP  if  roughly  analogoua  to 
that  between  phytic*  and  electrical  engineering  or  between 
biology  and  medicine. 

But  moat  people  %vho  have  become  DP,ptofe*tionalt  during 
the  paat  decade  acquired  the  bulk  of  tfc^  batic  training  in 
computing  a*  participant*  in  coUe^te  computer  acience  pro¬ 
gram*.  Since  that  aituation  i*  lik^  to  continue  through  the 
next  decade,  the  pretent  tcardty  of  computer  tdence  profet- 
tora  potet  a  aeriout  problem  for  DP  numagert. 

Fortunately,  a  num^  of  U.S.  companiea  ttrongly  committed 
to  computer  technology  at  uaert,  developer*  or  tupplier*  are 
working  with  the  nation'*  educational  inatitution*  to  provide 
appropriate  trairung  in  variout  field*  of  applied  DP 
Software  engineering  may  be  the  moat  important  in  term*  of 
relevance  to  the  concern*  of  DP  managert.  The  IEEE  Com¬ 
puter  Society  recently  publithed  a  reconunended  curriculum 
for  a  univeraity  program  in  aoftware  engineering. 

Paneliats  at  a  recent  National  Computer  Conference  teation 
diacuated  the  nature  of  auch  program*  and  how  they  differ 
from,  traditional  academic  ditcipUnet  [CW,  May  26].  Prof. 
Walter  Karplua  of  the  Univeraity  of  California  at  Lo*  AnMlea' 
(UCLA)  computer  acience  deparonent  obaerved  that  mechani¬ 
cal  and  electrical  ertgineering  require  a  background  in  the  fun¬ 
damental*  of  lutural  acieiwe  and  mathematic*.  In  contraat, 
software  engineering  —  which  concern*  method*  for  optimiz¬ 
ing  efficieiury  in  the  development  of  computer  prograni*  — 
generally  do«  not  require  much  background  in  aubject*  out¬ 
side  of  computing.  Aspiring  aoftware  engiiteers  can  usually 
spend  more  time  tvith  the  humanities  and  arts  than  can  more 
traditional  engineering  students. 

Some  technolo^-oriented  companiea  have  made  oommerul- 
able  effort*  to  deal  with  the  problem  of  inadequate  aoftware 
training  resources  in  U.S.  schools.  TRW,  Inc.,  for  example, 
has  made  UCLA's  software  engineering  program  available  to 
employm  of  the  firm’*  Space  and  Defense  Systems  Croup. 
Software  engineerirrg  nuy  prove  an  excitiitg  additioi\  to  the 
curricula  of  Anterican  universities.  Its  inunemate  relevance  to 
industry  together  with  it*  adaptability  to  a  wide  range  of  arts 
and  sciences  may  significantly  benefit  schools  now  underen¬ 
rolled  aiwl  underfunded. 


T)ATAPASr 


The  article  "IBM  Seen  Ready  to 
PretenI  Tr^tlle  Flan"  (CW,  )une  2] 
wa>  wrong  in  eeveral  respects. 

IBM  neittier  pteaenwd  nor  intemis  to 


those  mote  competent  to  do  so  than  I 
wm  chaUenge  his  strangely  biased 
- on  IBM  and  the  govemment  an- 

In  tuminarily  staling  that  "the  suit  it¬ 
self  was  widioul  merit"  and  that  IBM 
is  simply  "bcii«  accused  of  the  incom¬ 
petence  of  the  others."  Drucker  is 
surely  flying  in  the  face  of  a  considera- 


_ wi0  not  nuke  01  aocept 

such  proposal  today.  The  reporter, 
Connie  Winkler,  had  been  told  pre¬ 
viously  by  IBM  that 


WASHINGTON,  D.C.  - 
ATfcT  told  the  Fcdnal  Commu¬ 
nications  Commission  (FCC) 
that  it  plarmed  to  almoat  double 
the  rates,  char^  for  its  Da- 
Uphone  Digital  Service  (DDS). 
The  AT&T  tariff  proposal  had 


with  an  FCC  ordm  issued  in  De¬ 
cember  1974.  In  that  order,  the 
commission  told  Bell  it  would 
have  to  institute  a  two-tier  pric¬ 


ing  system  for  DDS.  AT&T 
then  proposed  the  second  group 
of  hi^er  rates  in  that  two-tier 
scheme. 

Eight  Years  Ago 
June  14, 1972 

NEW  YORK  -  A  continued 
reduction  in  member  services 
and  a  40%  increase  in  dues  was 
announced  by  the  Association 
for  Computing  Machinery 
(ACM)  in  an  effort  "to  pull 
ACM  from  the  brink  of  bank¬ 
ruptcy." 


fOrher  brim  en  Page  29.) 


introducing 
The  PTS-2000. 


Your  lo\\-co^l,c\fxiiKhihlc  window 
to  f(K/;j\  s.j/icl  f()/7i{)r/()v\'s 
UW-tvpc  networks. 


\  jukIki  lln  iliLiin 
Ilirc/Mc’cMI  A'M'cl.lft 
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“CX)M-PLETE 
gives  Viacom  pfoductivity 
IX)  other  tp  monrtor  can  beat!” 

*  Andy  ScNro,  Manager  of  Systems  Software.  Viacxxn  International  Inc. 


Vtacom’s  Manager 
of  Systems  Software 
telshowCOM-PLETE 
from  Software  AG 
combines  exceptional 
ease  of  use  with 
outstanding  cost  savings 

"Viacom's  new  in-house  dp  shop 
was  starting  out  with  txand  new 
machines  and  new  people.  And,  we 
were  changing  over  to  an  on-line 
environment  What  we  needed  was  a  tp 
monitor  that  could  be  up  and  running  as 
soon  as  physically  possible  —  with 
maximum  productiWy,  minimum 
resource  use,  and  at  reasonable  cost  ' 
Thafswhy  we  chose  COM-PLETE. " 

CQM-PLETE: 
ThealNn-one 
tp  monitor  system 

"Our  own  study  of  all  the'major 
tp  monitors  showed  us  that  only 
COM-PLETE  had  all  the  essential 
features  we  needed  in  one  package; 
features  such  as  interactive  pJrogram 
development  on-line  testing,  storage 
protection,  and  DASO  security.  Most  of 
the  other  systems  couldn't  even  come 
close." 


"We  elimin^ed  one  major  system 
right  away  because  of  its  high  resource 
utilization.  And  the  fact  that  we  would 
have  had  to  buy  additional  products  for 
necessary  functions  like  on-line 
program  developm^.  This  virould  have 
been  far  too  expen^  for  us  in  terms  of 
cost  personnel  training,  arxi  support" 


Ful  production 
in  a  few  short  weeks 

"Only  three  weeks  after 
COM-PLETE  was  brought  in-house  for 
testing,  our  data  center  had  developed 
13  screens  and  15  COBOL  programs. 
We  felt  that  this  kind.of  producti^  was 
absolutely  outstanding!  It  proved' to  us  . 
that  COM-PLETE  was  ideal  for  our  data 
processing  environment." 


Get  the  full  Story  on 
COM-PLETE  now 

Viacom  is  sold  on  COM-PLETE 
And  Softvrare  AG  has  a  speciaJ  report 
we  cal  "ONLINE "  that  will  teH  you  why. 
Well  send  you  the  full  story  on  how 
COM-PLETE  gives  Viacom  productivity 
no  other  tp  monitor  can  beat.  Just  fil  in 
the  coupon  below  and  mail  it  today. 

Like  Viacbm's  Andy  Schiro,  you'll 
find  out  why  COM-PLETE  is  the  Ideal 
tp  monitor  fa  your  company's  data 
processing  environment  too. 


4  soFtmare  ns 

□F^aT^>^  AfV/BTCA,fsC. 

ResKm  Irtematonal  Center 

11800  SurraeVeley  Drive,  neslaa  Vi  23091 


Viacom  International  Inc^  is  a  (ir<ersiHed 
commr^tions/enlertainmenl  company  nWc/i 
disirtrules  TV  programs  arxl  motion  pictutes  to 
television  sations  vtorkMde.  One  of  the 
largest  cable  TV  operators  in  tie  US^  Viacom 
ovms  2  TV  siations,8  radio  stations,  and  hasaSO* 
inigreslinShoiiiitirned.lhenaSonBipayTVnelimik 
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No  Advances  Seen 
In  Reliability  Analysis 


Honeywell  Micr  System  Debuts 

IRK  -  Hotwywcn.  pranplf  umt  iiwut  Optiom  k  accMMd  by  Ac 
toduccd  c  mctnelic  incbdcniuldb^conlialdrf-  dcpocti  and  tramU  i 


I  Bluing  Aaaoci-  The  Mii 


\()1.  \r.,:^June  19S() 


SOS  ]oii\^  cost,  ^)eeds  lA) 
in  new  Iff  WOO  L’Series 


Many  low-coat  oooqMter  applica- 
tkna  are  ao  I/O-intenaive  Aat 
the  sheer  volume  cf  input/output 
transactions  can  degrade  ovo^ 
computer  perfonnance  deqxte  a 
hig^  CPU  instruction  rate. 

We  designed  the  HP  1000 
L-Seiies  computer,  newest  and  least 
expensive  of  the  HP  1000  fomily; 
so  that  CPU  and  I/O  instructions 
are  processed  Separately.  This 
“distributed  inteOigenoe'aniiitec- 
ture  provides  hi^  p^ormance  in 
both  dimensions.  And  because  this 
performance  is  achieved  with 
silicon-cnsapphire  LSI  tedmology; 
it  comes  at  a  Im  cost  The  L-Series 
CPU  and  64K  byte  memory  “board 
set”  can  be  boi^t  for  $2,250^ 

TVvo  SOS  microprocessors  are 
the  brains  of  die  L-Series.  One  is 
die  central  processing  unit  for  the 
computer;  the  other  is  an  iiqxit/ 
out(^  processor  (lOP). 

The  CPU  chip  implements  die 
base  instruction  set  common  to  all 
HP  1000  computers,  making  the 
L-Series  compatible  widi  die  more 
powerful  M-,  E-  and  F-Series 
HP  1000s.  Also  implemented  on  die 
CPU  diip  are  a  real  time  dock 
and  the  memory  protection  fedlities 
necessary  to  support  real-time 
muhi-prograinming  applications. 
The  lOR  one  of  wtiidi  runs  each 
interface  board  in  die  L-Series, 


^Cdcw 

Vm  HP  iOOOLStriu  antral  procaaor 
proadaniamfajftlankalfimctiont 


accesses  memory  direcdy;  and  per¬ 
forms  Other  “tiousdceqiing”  func¬ 
tions  so  that  the  CPU  is  fm  to 
compute. 

This  architecture  was  made 
possible  with  the  SOS  technology 
diat  only  HR  among  major  diip 
and  computer  makers,  has  ddiv- 
ered  in  commercial  products.  The 
crystalline  structure  of  SOS  allows 
devices  to  be  padced  very  densely 
on  the  chip  a^  to  be  operated  at 
hig^  qiee^  SOS  has  shrunk  die 
parts  count  in  the  HP  1000  Cram 
337  in  previous  family  members  to 
67  in  die  LrSeties.The  result  is 
hitler  rdiabOity  as  wen  as  lower 
costs. 

lA)  power  on  a  card 

The  HP-IB  interface  card  makes 
the  fuUest  use  of  die  L-Seiies 
excqitional  I/O  power  The  board 


has  two  SOS  diips— an  lOP  and 
a  special  processor  to  control  the 
interface  protocols  of  both  the  1975 
(low  speed)  and  1978  (Ugh  speed) 
IEEE  488  standards.  The  benefit  is 
diat  a  single  HP-IB  card  can 
interface  with  iq>  to  14  instruments, 
or  die  same  card  can  be  used 
for  connecting  a  wide  variety  of 
perqjherals,  induding  fixed  and 
removable  media  hard  discs,  flex¬ 
ible  discs,  and  printers.  This  inter 
face  saves  I/O  dots  and  power: 

For  users  vdw  wish  to  inqilenaent 
special  I/O  cards,  a  brewlboaid 
c^  siqipUes  the  1(V  and  space 
forcustdmlogicormicropto- 
cesscts.  Other  cards  interface  widi 
aqmdnonous  serial  (RS-232C  and 
449)  devices,  and  make  high-qieed 
paraM  transfers.  A  storey  module 
provides  up  to  6^  bytes  cf 
UV-erasaMe  PROM  storey  of  user 
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Ifewlett-lfackaid 


DMA  sawesCPUcj/des 


Real-time  operating 
software 

The  LSeries  opentiqg  system, 
RTE4,.  is  a  oominhensive  sidMet 
of  die  RTE-IVB  real  time  multi- 


SinoeeacfaiiitemiptbyanlA}  intemipts  the  CPU  only  when 

deviacanoosttheCroupto  die  transfer  is  complete, 

a  miUiseoond  of  computing  time, 

diekqrtolATperfonnai^isto  Chained  DMA  transfers 
minimize  the  number  of  inter-  Anodierwaytosetiqidie^ 

nipts.  Direct  memoiy  access  interface  card  for  a  data  tnuiker 
(DMA)  requires  only  one  inter  is  to  use  the  lOFs  “self- 

nipt  feir  an  entire  bl^  of  configuring  mode”  for  multqde 

characters  and  dius  offers  signifi-  tranters.  In  diis  process,  the 
cant  advantages  over  the  normal  program  tells  the  TOP  where  in 

mediod  in  Mddch  the  CPU  is  memoiy  the  three  control  words 
intemqited  for  every  character  are  located,  and  the  lOP  can 
transfored.  The  1/(5  processor  configure  ifeelf  for  the  transfer 

on  every  L-Series  interface  card  by  loading  the  words  into  its  own 

provides  DMA  at  a  very  low  cost,  internal  registers. 

Setting  uqi  an  I/O  transfer  Mfith  thu  approach,  die  lOP 

under  DMA  is  fast  and  simple.  can  check  at  the  end  of  each 

Only  three  pieces  of  information  transfer  to  see  if  anodier  transfer 

are  usually  needed:  a  bufo  is  required,  and  then  configure 

address  diattells  where  the  data  itsdf  to  perform  the  next 

win  be  transferred  to  or  fiom  in  operatioa 
memory;  a  word  count  diat  teUs  DMA  itsdf  diminates  about 
how  much  data  is  to  be  trans-  95  percent  of  CPU  interrupts; 

ferred,  and  a  configuration  word  chained  DMA  saves  two-thirds 

that  specifies  how  the  informa-  of  the  remaining  intemqits. , 

tion  is  to  be  transmitted  to  the  SnoeithasanlOPoneveiy 

interface  card.  interface  board,  the  L-Series 

Three  instructions  wOl  enter-  computer  has  DMA  capability 

control  words  into  three  roisters  on  every  I/O  dianneLBecaiM 
on  the  lOP  chip,  and  a  fourth  of  this  featiae,  die  I/O  programs 
instruction  starts  the  transfer.  inRTE-LuseDMAforaniow- 

ThelOP  takes  care  offhand-  speed  as  weDuhigh-^ieed 

disking  protocok  with  die  transfers,  resultii^  in  a  signifi- 

periph^  device.  Information  cantincreaseinoveraDprocess- 

is  transferred  to  menaory  on  a  ing  efficiency  Total  DMA 
cyde-stealing  basis,  and  the  lOP  bandwidth  is  2.7  Mbytes/seoond. 


for  the  HP  idbO  family  last  year 
RTE-L  wiD  siqiport  program 
devdopment  in  FORTRAN, 


and  will  execute  programs  written 


CoofigiJFatiofis 

The  simplest  LrSeries  system, 
the  2103LK,  consists  of  a  set  con¬ 
taining  the  CFU  board  and  a  64KB 
memory  boiard.  It  sdls  for  $2,250f 
The  OEM  user  can  add  a  power 
supply  a  5- or  lO-slot  card  cage, 
and  interface  boarfa. 

The  LBeries  also  comes  as  a 
radc-mounted  computer  the  2103L, 
widi  pnxxssor  memory  board, 
and  8  I/O  slots,  for  $4,450* 

A  complete  system,  die  HP  1(X)0 
modd  10,  indudes  the  LrSeries 
computer  with  64KB  d  memory, 
RTE-L,  a  1.2  Mbyte  flexible  disc, 

12  Ml^  fixed  disc  console  and 
cabinet.  It  costs  $22,500? 

Please  check  A  on  rqily  card 
for  L-Series  literature. 


implementatioa  of  a  microcxxled 
instraclkin  ^  This  instnictioD 
set  optimizes  run-time  perform¬ 
ance  of  frequently  utili^  code 
for  subroutine  access,  data 

mnnipiihitinn,  iiHitiiig. 

In  tests  run  in  a  batch  envi¬ 
ronment,  improvements  in  the 
range  of  10  fo  20  percent  for 
execution  time  were  observed  Tests 
run  in  an  online  environment 
yidded  tunes  equal  to 

or  sU^idy  better  than  those 
written  in  CX>BOL/3000.  Per^ 
formanoe  comparisons  widi 
CX>BOL/3000  may  vary  depending 
on  the  exact  application. 

The  microorxied  instruction 
set,  along  with  the  high-level 
implementation  of  the  ANSI 
Standard  and  CX)BOL  Ilh  mat^ 
extended  features,  reaffirms  HPh 
oonunitment  to  tu^h-tedmology 

software  products  designed  to 
increase  programmer  produc¬ 
tivity  and  improve  rutHiine 
perfotmanoe. 

For  more  infonnation  ch^ 

Bon  reply  card 


within  die  ANSI  Standard  to 
simpliiy  the  programming  effirrt 
In  addition,  C^BOL  n  interfooes 
to  the  other  HP  3000  data  manage- 


tools  through  libmy  Ptooedures 
tiius  irKteasing  the  overall  capa¬ 
bilities  of  the  programmer:  These 
took  indude  IMAGE/3000,  HPl 
data  base  management  package, 
V/3000t  whidi  is  used  liogetM 
and  access  complex  screens  for 
data  entry,  and  DS  3000,  vvhidi 
used  for  data  transfer  between 
systems. 


of  COBOL  0/3000  which  were  not 
availaUe  under  COBOIV3000.  The 
ooniversion  program,  described  in 
the  guide,  automatically  flags 
any  of  die  new  reserved  words 
bang  used  as  identifiers  in  the 
COBOL/3000  program.  The  pro¬ 
grammer  can  then  smqdy  diange 
the  flagged  statements  and  re- 
comi^  under  COBOL  0. 

Increased  perfonnance 
tfaroug^  firmware 
COBOLOofters  improved 
run-time  performance  duxMi^  the 
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Database  management- 
onade^top 


The  first  data  baae  management 
system  (DBMS)  implemented  cn  a 
desktop  computer— the  HP  System 
45 — reduce  programming 
-costs  and  improve  data  int^rity, 
access  and  security  for  a  wi^ 
range  of  scientific,  tedinical  and 
industrial  users. 

At  the  heart  of  System  45  DBMS 
is  IMAGE/45,  a  sdiset  of  HFs 
user  tested  and  approved  IMAGE/ 
3000,  one  of  the  most  widdy 
installed  DBMS  packages  in  the 
world.  IMAGE/45  provides  26  new 
BASIC  statements  and  routines  in 
ROM  for  managing  the  data  base.  It 
enables  you  to  build,  maintain, 
access,  re-structure  and  back-up  a 
data  base  Without  writing  special 
applkatioh  programs. 

IMAGE/45  ptov^  great  flexi¬ 
bility  in  data  base  size:  up  to  32 
data  sets  per  b^  and  32767 
records  per  ^.  Within  each  1,022 
byte  (max.)  record,  you  can  have 
up  to  127  fields. 

System  45  DBMS  uses  a  chained 
approach  to  data  retrieval  in  which 
pointers  logically  connect  records 
having  common  attributes.  This 
allows  cross-refereiKed  access  to 
collections  of  data  and  ensures  hist 
access  to  related  data  by  key  values. 

Included  in  System  45  DBMS  is 
QUERY/45,  a  highly  interactive 
and  powerful  data  access  and 
manipulation  software  package- 
written  using  IMAGE/45  tools— 
fliat  enables  you  to  access  your  data 
base  without  writing  BASIC  pro¬ 
grams.  QUERY/45  focilitates‘‘ad 
hoc”  or  unanticipated  data  base 
inquiries  through  the  use  (rf  user 
soft  k^  ”help”  files  and  a  system 
informatkm  file.  QUERY/45  is 


divided  into  six  software  modules 
that  contain  the  primary  data 
access  routines: 

□  DEFINE,  allows  you  to  create 
or  modify  a  data  base  while  being 
prompted  from  the  CRT  screen. 

□  SHOW,  provides  a  graphic 
“picture”  of  the  data  base  structure. 

□  SEARCH,  allows  multi-criteria 
data  selection  (including  computed 
or  partial  value  searches).  Searches 
are  done  using  “threads”  that  link 
sets  with  common  key  values. 

□  UPDATE,  allows  you  to  add, 
delete  or  modify  data  with  or 
without  a  pteilefined  form. 

□  FORMS,  allows  you  to  create  new 
fonns  to  be  used  with  UPDATE,  or 
modify  old  ones. 

□  FRAMEWORK,  allows  QUERY/ 
45  to  function  as  a  front-end  to  user 
written  programs.  Your  program 
can  use  QUERY/45  to  select  and 
sort  data  from  the  data  base. 

Reduced  costs 
System  45  DBMS  lets  users  modify 
a  data  base  with  a  minimum  of  pro- 
grammii^  effort  because  the  data  is 
defined  independently  of  the  appli¬ 
cation  programs.  Moreover,  QUERY/ 
45  can  serve  as  a  direct  re^dacement 
for  many  applications  programs. 

Improved  data  integrity 
and  security 
System  45  DBMS  allows  inde¬ 
pendent  files  to  be  consdidated 
into  a  centrally  located  set  of  files. 
This  ensures  that  the  most  current 
information  is  maintained.  It 
eliminates  the  problems  associated 
with  multiple  users  updating 


multiple  versiaas  of  die  same  file. 

Rjwerful  enor  detection  and 
recovery  routines  are  also  provided. 
If  a  data  transfer  is  interrupted  for 
any  reason,  the  data  base  is  flagged 
“corrupC  >inoe  the  pointer  updates 


A  system  of  passwords,  mainte¬ 
nance  Words  and  named  values 
provides  excellent  data  security  for 
System  45  data  bases. 

Link  to  HP  sfrftvrare 

To  simplify  statistical  processing, 
QUERY/45  provides  a  program 
that  lets  you  reformat  data  from 
the  data  base  and  then  auto¬ 
matically  pass  diat  data  to  pro¬ 
grams  from  the  HP  Statistical 
Software  Library. 

System  45  EWMS  is  powerful 
and  easy  to  use.  It  doesn’t  just  put 
your  data  on  file ...  it  puts  it  to  work. 

The  System  45  DBMS  includes 
firmware,  software,  manuals, 
a  practioe  data  base  and  a  data 
base  design  kit  and  costs  $5,000. 

For  fur&ier  information,  dieck  C 
on  the  reply  card. 
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ByCVybrrenAxdrod 

says  lioseph  A.  Dee 
of  Brooks  Camera,  bic. 


DEE: 

Brooks  Cameru  is  the 
largest  photographic 
dealer  in  Northern 
California.  And  we're 
grovMng  fast.  We  Just 
outgrew  the  processing 
center  that  had  Men  doing 
our  computer  work.  Wo 
needed  faster  turn-around. 

And  we  wanted  to  estab¬ 
lish  our  own  priorities. 

NCR's  SWEENEY: 

So  you  .arent  to  your  own 
NCR  system.  ‘ 

DEE: 

Yes.  but  not  directly.  First, 
we  selected  a  competing  joeephA.Dee(ieti)ispre8ioeni 
vendor's  newly  announced  '"C  m  San  Francisco  Jlm  Swer 
system.  But  as  we  started 
to  plan,  we  began  to  see  problems  ahead.  No  tape 
drive.  Perhaps  no  COBOL.  Perhaps  no  match-up  with 
our  sales  terminals.  And  all  we  cOuld  get  from  the 
supplier  were  vague  assurances  that  the  problems 
would  somehow  disappear.  So  we  switched  to  NCR. 
Very  fortunately,  as  it  turned  out.  because  our  NCR 
system  is  up  and  running.  While  the  other  vendor  is 
still  not  delivering  the  other  system. 

NCR's  SWEENEY: 

We  are  not  only  delivering,  our  operating  software  is 
fully  tested. 

DEE: 

We  had  a  shirtsleeve  session  with  the  NCR  software 
people  that  was  refreshing.  They  told  us  exactly 
where  they  stood.  What  we  could  expect  and  when. 
And  that's  the  way  it's  turning  out.  They  gave  us  the 
hard  answers. 


-  NCR's  SWEENEY: 

You  liked  Migration  Path 
Engineering,  too. 

DEE: 

Our  requirements  are  too 
unique  for  us  to  expect  off- 
the-shelf  application 
software  from  any  sup¬ 
plier.  We  have  every  kind 
of  sales  transaction.  We 
accept  all  the  regular 
charge  cards  as  well  as 
our  own.  We  have  rentals, 
repairs  and  layaways.  And 
our  own  special  promo¬ 
tions.  So  once  we  made 
the  investment  in  our  own 
1  chairman  ol  Brooks  Cameras,  Specialized  programs,  we 

’  is  his  NCR  Account  Manager.  wanted  to  protect  it.  Even 
when  our  growth  forces 
us  to  move  to  a  larger  system.  With  Migration  Path 
Engineering.  NCR  can  give  us  that  protection. 

NCR's  SWEENEY: 

And  finally,  you  wanted  one  Supplier  who  would 
assume  responsibility  for  the  entire  system  from  A  to  Z 
—  including  the  terminals. 

DEE: 

You're  absolutely  right.  Jim. 

In  the  NCR  office  nearest  you.  there  is  an  account 
manager  like  Jim  Sweeney  who  knows  both  NCR  sys¬ 
tems  and  your  industry.  To  learn  more  about  what  an 
NCR  system  can  do  for  you.  phone  him  at  your  local 
office.  Or  write  to  EDP  ^tems.  NCR  Corporation. 

Box  606.  Dayton.  Ohio  45401 . 
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And  die  sensible  appiicatian  system,  distributed 
processing  node,  b^- or  front-end  processor,  and 


jii  ■luyH  iiranociwiv 


Ib^re  easily  ejqjandable,  so  they  grow  as  your 
appiicatian  grows. 

They're  field  igigradeable. 


Ana  Ae/re  sensible  because  tbe/re  IBM 
coo^tible,  so  your  software  and  peiknnel  invest¬ 
ments  are  protected. 

For  example,  if  yoi/re  running  MVS,  yom  large- 
scale  snrstm  is  probably  so  jamn^  with  critical 
work  that  if  s  hard  tio^  systra  time  to  write  and 
test  new  mograms.  The  sohitian  is  a  Magnuson  M80 
dedicatea  to  MVS  program  develo|nieiiL  It  provides 
M  MVS  csyiabilt^,  bii  the  price  t^  is  just  a  fraction 
of  what  you  woula  pay  to  dqilicate  your  existing 
MVS-bfUed  system. 

Ortakediatooe 


MagmrscRfs  Strategic  ^dittectarre  makes  it  all 
posable.  Its  bus  structure  lets  you  ermand  in 
manageable  increments,  sim|^  by  adding  more 
memory  or  diannels.  And  it  gives  the  M^  a  caqiiacit} 

erf  ifimillinn  bytes  nf  mam  mpmnryariH  lA  f4iaiwiris, 

SO  you  have  men^  of  room  to  grow. 

Strategic  Ardiitecture  also  puts  an  end  to  sy^ 
tern  obsoteoence.  You  iqrgradepy  simpfy  swappmg 
a  few  boards  there's  no  months-long  system  swap- 
out,  and  no  erqpensive,  time-consuming  software 


down  your  system.  If  you  offloM  it  to  a  Magnuson 
syst^  yOif  11  get  the  conqruting  power  your 


rlication  ne^,  vriiile  your  host  syst^s  users  get 
reqxnsedieywanL 


rraggfaMillii^  hioilwoBl 

Strategic  Architecture  also  protects  die  investment 
yoifve  made  in  software,  training,  and  hardware. 

Thafs  because  it  emulates  9ie  360, 370, 303X, 
and  4300  instruction  set  So  you  can  be  sure  all 
yoifl- application  software  runs  just  as  it  did  before, 
no  matter  who  wrote  it  you,  the  vendor,  or  a 
thirdparty. 
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The  casy-to-read 
Perkin-Elmer 
Bantam  550  CRT. 


The  easy  reading  screen  combined  with  toughness,  compact 
size  and  low  cost  made  the  Bantam  550  a  winner  almost 
overnight.  ^  sometimes  hard  to  get  Our  new  78.000 
square  loot  plant  in  Flanders.  N.  J  has  solved  that  problem 
The  Bantam  is  now  in  stock  and  readily  available  at  the  dis¬ 
tributors  listed  below 

In  case  you  haven't  been  introduced  to  the  Bantam,  here 
are  a  few  ol  its  endearing  features  The  Bantam  is  a  delight  to 
the  operator's  eyes:  An  upper  and  lower  case  character  set 
with  descenders  onasharp7x  tOdot  matrix  Aglare-cutting 
hood.  Switchable  white-on-black  or  black-on-white  display. 
An  easy-to-find  cursor  that  frames  the  character  in  an  inverse 
video  block  And  it's  Silent:  no  fan. 

There's  also  fixed-position  tabbing  Full  cursor  addressing 
from  the  host.  Repeat,  tab.  print,  on/off  line,  back  space  and 
shift  lock  keys.  Aoomplelesure-touch  keyboard  with^iadow 
numeric  pad  Options  include  an  anti-glare  etched  grey  or 
green  CRT.  printer  port,  current  loop,  international  power  and 
character  sets 

The  crisply  styled  Bantam  measures  only  15*  wide.  19* 
deep  and  14*  high,  and  weighsa  mere  28  pounds.  Yet  it's 
tougher  arid  more  reliable  than  its  competitors,  thanks  to  its 
custom  LSI  chip. 

Call  one  of  these  Perkin-Bmer  distributors  right  now.  He 
has  your  Bantam  in  stock 


151947-6670 
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tipnof  *h#iwQc - 

TIm  btluvior  d  the 
on  ihc  rtUtivt  tlof» 


otcUtolory  bduvior.  A  atfrtftnl 
Iff  ln'Fiturtl2<b).lh«  curvet  tfffrcUiffd  tlertii^  polnl  m%hl  rttull  in  either  t 
>  in  Mich  a  manner  that  the  cyck  re-  convergins  or  atvergint  eyMern.  ^ 
re  11.  lurm  to  ilt  ttartif«  point  on  the  con-  pending  on  the  reUtive  tbpet  cf  the 
depend*  gettlon  delay  function.  Thlt  to  pertto-  curve*.  In  Figur*  12(c).  the  relative 
thff  nwo  tent  oaciUation.  neither  conwr^ng  nor  tlope*  of  the  curvM  are  the  reverte  of 
«»  ...u.*..  M.  u.«  catH  d-  divergif^  Figure  12(a).  with  the  procett  diverg- 

liMtrattd  in  Figure  12.  Figure  12(a)  It  thouM  be  noted  that  the  occurrence  ing.  and  the  tyttem  to  unatable. 
dwm  convttnnn  to  equilibrium,  oi  pcnuMnl  oKilUlianf  r  *  ■"  -  ‘—• 

which  occure  U  the  elope  of  the  nm-  i  refuh  of  the  micnitudi.  - -  - - , - - - 

geeiion  detiy  curve  ie  eieelet  then  the  ii«  point  (•  tunuround  of  T,  in  thie  the  curvet  in  Figuret  *  end  9  cen 
ebtolute  velue  of  the  il^  of  the  uier  ceee).  It  it  not  necetiery  foe  thir  c 
demind  curve  within  the  relevint  to  be  of  constant  gratet  et  all  | 


m  be  readily 
defined  by  contimiout  equatent.  If  D 
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around  rime  equab  proettaing  rime 
and  queuing  rime  b  leto)  and  /,  b 


A** 


into  (1)  gives: 


i  by  solving  (3)  for  D,  and  the 

DDir.  to  calculated  by  tubtdmting 
Ow  in  (£). 

A  simple  example  will  iHuttrate  the 
>rocedure.^Let:  O  ■  lao  -  2.0(7  - 
2.0)  and  7  -  2.0  -  0.5D. 

^  gives:  D  -  10.0  -  2.d(lS>  + 
2.0),  which  simplifies  to  « 


OiS  X  5.0)  - 
Equilibrium  occurs  at  a 
i.O  units,  for  which  the  av 
iround  time  to  4.5  time  unii 
By  recording  the  first  I 


TOUGH 


r.E  FD 


COMPUTER  PERFORMANCE 


terminals 

•  VT-100 

•  IA38 

•  lAiao 

•  LA1BO 

POP11/03 

SYSTEMS 


With  BEALL  Directins, 
^Your 
Computers 
Never  Miss 
a  Beat 


A  Lasting  Relationship. 


Intd  and  Informatkm  Resource  Mai^^ 


3iour  family  of  solutions. 


FAST-3805  Dra  B«e  AaiK  PtD- 
cow.  Wtih  the  FAST-3805  Dum 
Bue  Aaac  PtoccMor,  SYSTEM 
U100/80DBMStiin>cdon 
thiauihpuc  capecky  on  be  imiHDve^ 
byat^n^M  100  peicent  and  with 


Multiple  deal  kncMo.  SYSTEM 
2000/80  DBMS  indexint  and  direct 
accea.  keyi  ptovide  &R  acoea.  to  le- 


tefratcdDMa  /nmea.  SYSTEM  2000/80  DBMS 

Xctkmary:  IDD.  tuna  on  IBM.  CDC.  Univac.  and 
Headif«  the  ^mily  IBM-oaapadUe  mainhaniea.  And 
b  htiel’a  Integiated  Intel  waa  lim  with  a  DBMS  foe 
^  Data  Dictionaiy,  IBM',  new  4300  aetiet. 

IDD.  An 


dip  thu  coupon  or  call  512/ 
258-5171  for  an  introduction  to 
6uDily. 


SYSTEM  2000*/80. 

Blending  the  foieat  enhancetnenc 
hom  previoua  teleaaea  with  a  multi- 


2000*/80DBMSbafoniilyineiid>er  by  SYSTEM  200Q«0 
which  you,  your  deaipiea,  progiatn-  DBMS  in  another. 


$50  Million  Investment  Slated 

Univac  Plans  to  Make  Semiomductors 


DC  Launching 


DIGITAL  INTRODUCES 
MOST  AWESOME  ARRAY 


AniicMndng  nuw  li! 
woridng:  a  host  new  capobi^^ 
)hat  win  nute  your  computer 
power  easier  to  allocate;  easier  to 
contnH.  and  easier  tfian  ever 
to  justify  to  your  management 
Vytth  FHase  ni  your  options 
have  never  been  greater  Or  more 
cost-efiective.  As  always  you  can 
matdi  die  light 
Digital  system  to 

dieiightlocal  A 

job.  ^  now,  you  can 
netwoik  thoM  systems 
virtually  v^herever, 

\>henever,  and  however 
you  want  Even  when  your 
mix  indudes  another  | 

manufacturer^  ixiamfiame.  ] 

And  no  nnatter  how 
you  network,  you'll  be  doing  it  in 
the  nrost  economical  way  possible. 
Just  conader  diese  new  capabiliti«. 


Now  Digital  systems  can  talk  to  I 

and  support  IBM  mainframes 

usiiig^  SNA  protocol  Thus,  you  And  your  data  is  never  held  v^>. 

cim  protect  an  mvestaient  in  hier-  -  ^ 

arddcal  networks,  even  as  you 
commit  to  more  flexible  di^buted 


Now  one  cxxnmunication  line 
can  serve  several  Digital  nodes 
simultaneously,  reducing  yom 
line  costs  consideraNy. 


AHapHye  Routing.  Now 
Digital  networks  can  automatically 
the  least  eiqiensive  padr 
between  two  rudes.  Not  only  that 
they  automatically  re-route  infor¬ 
mation  around  prpUem  areas. 
\bar  line  costs  are  heki  dowru 


Now  a  central  management 

group  can  program  and  control 

an  entire  rretw^rk 

from  one  com-  j 

mandtermmal 


PHASE  III. 

OF  NETWORK  OPTIONS  EVER. 


thus  cutting  ^  cost  of  program¬ 
ming  individual  nodes  in  widely 
di^iersed  locations. 

~  Enhanced  Netwoik  Management 
Now  you  can  add  on  systems, 
change  communication  links,  gadier 
c^ierating  statistic^  and  detect 
pnoUemSv  aU  without  Cutting  cbwn 
die  netwoik.  Imagine  the  savings 
on  downtime  andexpanaon  costs. 

Y  7A  RiAptngte.  Diphil  \*t 
.  firmly  coimnitted  to  supporting 


and  certified  in  die  US.,  . 

Caiiada,  arid  France. 

Mcxe  flexibiltty.  More  contrcd. 

And  dK  most  cost-efiiective  ways 
to  achieve  diem.  Add  these  new 
Phase  m  capabilities  to  the  alieacly 
formidUUe  array  of  Distal 

netwcxking  c^or^  and 
you  have  the  dements  of 
an  awesome  netwodc. 

But  dien,  that's 
just  what  you'd  expect  from 
Digital  Innovative  technology. 

And  die  leadership  to  put  it  to  weak. 

r-^ - - - - - - -| 

PigfalEmtonwWiCoipoMUon,  146  Main  StteeE 
Mj^iuid.  NUMadaisetts  01754.  Attn:  Communicatian 
Services^  NR-2/2  or  Digital  Equipment  Coepatatian 
InteinatianaL  12  K  dec  Momneah  1213 
Retit-LancyTCeneva.  Switaerbnd.  In  CanacU  Digital 
Equipment  ot  Clanada,  Ltd. 

I  am  ininected  in  Digital  Phase  m.  TeU  me  moie 
□  Send  me  the  bfxxhure,  □  Send  me  d«e  hand-  , 

'Distributed  DaU  book.'faitroduodonto  • 

PtooecsingandNetvmfcs.'  OECjnet' 


L _ _ 


XDS  SIGMA 
IS  OUR  BUSINESS 


Duplicates  Private-Sector  Services? 

Export  Data  System  Starts  Amid  Controvo^ 


Tht  CoMMK*  Diputwni  In  «  kiqAaM 
fngrMxi  Him  oHt^  M«nkt  Ka|«i. 


r  TlyMslimi 

[ 

Con^uter 

Sciences 

Corporation 


‘DWtallliMi^TraMfmnoe* 

There  appears  to  be  no  practical  limit  to  CSC 
growth  in  a^nced  communication  systems,  or  to 
oie  numbers  of  engineers  we  seek  who  understand 
digital  circuit  switching  from  a  system  viewpoint., 
who  can  generate  reqidrements  from  customer  in¬ 
puts...  who  can  conceptualize  the  aystemso.  who 
can  peg  them  to  the  realities  of  size,  trade-offs,  and, 
in  many  cases,  to  turnkey  deliverables. 

Tod^r.«lhe  DMSan  arCSCyaul«nd  KMmof  thtworid’iUggeMaid  moAMpNibcMKl 

- ■ )- - -  -■ — ‘-f --g  --im  Bill  riiin  riiinin  niniiii  >tebn- 

nwKwiSitifmiybeconiimunhaBooiyaBm—oi^rptoftfwpIctoeofonpoitunl^youHInd 
hoc.  En^nerty  ind  wiginwiing  wlifcd  Mrtgnnwnti  and  iHki  indudbig  Ihow  iMed  bekw 


SYSTEMS  DIVISION 


a.  »  HJ  mm 

Build  on  a  Good 
Foundation. 

Wang  Latoratoriea  is  loofdng  tor  language,  one  of  itw  positions  support  and  detMjgging  aids  is  also 

talented  software  individuals  with  a  availatw  wHI  surely  to  build  involvad. 

Strong  background  in  an  applications  your  career.  Wang  offers  excellent  salary  and 

environmant  (either  business  or  You  wHI  be  utilizing  your  knowl-  benefits  including  profit  sharing, 

scientific)  and  a  desire  to  get  involv-  edge  of  the  overall  requirements  stock  purchase  plan,  stock  bonus 

ed  in  systems  software  development,  of  the  user  community,  worldng  plan,  medteal  and  dental  insurance. 

If  your  background  includes  2-8  directly  vrith  software  professionals  Please  send  resume,  indudkig  salary 
yeSrs  hands-on  experience  with  designing  and  devekiping  history,  to  Tom  Bahio,  Professional 

data  base  applications  and  a  strong  stateof-the-art  Data  Base  Systems  Recruiter,  Wang  Laboratories,  Inc., 

working  kncwledge  of  one  or  more  and  Compilers.  Designing  and  Dept.CW-23,  One  Industrial  Avenue, 

upper  level  languages  such  as  developing  software  for  source  code  Lowell.  MA  01851. 

00^  FORTRAN,  RPG.  BASIC.  .generation,  source  code  analyzer, 

PL/1  and  familiarity  with  ASSEMBLER  performance  mOasurement  systems 


JoinCA 

and  dimb  to  Hie  top. 


When  you're  a  mqjorauppier 

of  minicomputen  to  flie  -  [ 

world,  you’re  doae  f 

enouflhto  the  ^to  _ i 

really  feel  Hke  I 

making  the  push  /I  11  _[ 

,  to  ^  there.  I-  - I 

CA  is  maldi^  that  (|  r"  !  -  i 

commitment,  and  je  F=^[  —jt 

we’re  sounding  || 
the  call  for  good  |U  — -v^SzL. .— 
people  In  practically  I 

every  discipHne:  B  y - - - - 

Hardware  Doign  DU'lfT 

Manager,  Maiiager  of  -  - - - 

Production  Operations  fft  j  Ip^^ 

(Irvine,  CA,  management  U|  ;  I 

of  all  assembly,  n|  p  ! 

test,  test  engineering,  W  ji 

manufacturing  Vs.  I  ‘ 

engineering  ; 

and  PCB  tabrication)  h 

Manager  of  Test  Operations 
(Dallas,  TX),  Senior  Test 

Engineers,  Manufacturing  ."^5; 
Engineers,  Quality  A^rance 
Engineers  (electronic  component 
test  and  MRS),  Sales  Reps  (nationwide), 
Marketing  Product  A^nager  (ATE), 
Digital  Dn^o  Engineers,  Technical 
Writers  (hardware  or  software).  System 
Software  Programmers,  Test 
Programmers,  Programmers/ 

Customer  Support  Reps.  ^  IL 


=  W  You’ll  be  involved  with  our 
famous  NAKED  MINI’S,  SyFA 
Network  Processing, 

I  CAPABLE  LSI  testers,  INFO- 
I  TRAC  and  more.  With  the 
kind  of  potential  that  can  take 
1  you  from  L.A.  to  Bombay 

_ and  beyond. 

-  If  you’re  good  well 

give  you  the  tools,  training 
and  throughput  to  take  you 
as  ter  as  your  talents  arid  our 
help  can  take  you. 

For  Information  write 
John  Erickson. 

^  Computer  Automation, 

18651  Von  Karman, 

Irvine,  Calif.  927 1 3. 

IT  T\  Locations  in  both  Dallas. 

Tej^^and  Irvine, 

Computer  Automation 

r  JL'  II  '  "p"  li  can  give  you  a  headstart 

■  '  - - to  the  top,  because  CA 

^  |j  jU  is  on  the  way  to  the  top. 

..  II  JI  An  equal  opportunity 

_ _  sfiptoycM^ 


PERKIN-ELMER 
COMPUTER  OPERATIONS 


Parkin-Bnwf't  Computer  Oper¬ 
ations  is  an  organization  designed 
to  meet  the  chaiienges  of  the 

1980‘s.  Our  mandate  remains 
dear  we  wiii  continue  to  provide 
pioneering  technoiogicai  ieader- 

ship  in  the  smaii  and  medium 

scaie  computer  industry.  Oiir 

strength  is  our  peopie.  We  have 
always  relied  on  our  staff  of 
dedicated  professional  to  design, 
develop,  market,  sell  and  service 
our  lines  of  state-of-the-art 
minicomputers  and  systems.  At 
Perkin-Eliner,  we  believe  that 
technological  innovation  is  the 
most  effective  vehicle  for  providing 
career  growth. 

The  Computer  Marketing  organi¬ 
zation  is  respoilsible  for  deter¬ 
mining  the  marketing  direction  for 
computer  operations  by  identifying 
markets,  predicting  new  product 
needs,  mercharKfk/ing  the  resulting 
product  offerings,  training  the 
sales  organization,  and  monitoring 
the  business  results.  Through  a 
thorough  understanding  of  the 
markets  of  today,  the  technology 
and  the  business  goals  of 
Perkin-Elmer,  computer  operations 
marketeers  must  consolidate  the 
company's  strengths  and  focus 
them  on  opportunity  markets  of 
the  future.  WS  need  people  who 
have  experience  with  the  tech¬ 
nology  and  the  markets  for  super 
minicornputers  in  the  '1980's  to 
Join  our  team. 


PRODUCT 

MANAGER- 

SOFTWARE 


Vour  rote  b*  to  (MutiM  total 


axpsrianca  kidiMtliig  3  yoara  In 
marfeaUng.  Muat  ba  (amWar  aHth  tha 
aoflwan  pnxhid  davstopmant  cycta. 


PRODUCT 

MANAGERS- 

COMPUTER 

PROCESSORS 


.  ayatsmaanparlanoa  including  3  yaara 
axparianca  In  marfcating  induttrial 
hardware  products. 


PRODUCT 

SPECIALISTS- 

SOFTWARE 

Wa  aaak  product  apactaHata  In  the  araaa 
OparaUng  Syatama  and  Commardal 
Sonwara.  Aa  a  homa  omca  axpart  tor  a 
daaignalad  aoftwara  product,  n  will  ba 
your  raaponalbllltytointroduea  and 


prmnola  now  producta;  aaaiusla  product 


COMPETITIVE 

ANALYSTS 


PERKIN-ELMER 


Paople  wHh  rMl«xperienca  in 
your  type  ol  «MNk,  *0(1  a  iMl 
talani  tor  running  a  toant 
Day-ttHtay,  ttiis  maant  youll 
ba  worWng  tor  (and  «>Hh)  paopla 


AMPExI 


DATA  GENERAI 
C30G  208K 


JVe*re  Specialists  In  Packaging  Systems 


And  Peripherals. 


j2  MEG.  EMI 

IBM  3I» 
hrMi.taN 

!  14181 « 

scars 

2D«C  tSDMit 

imuarllnidii 

TO  Mi  . 

TDSZr. 

TDSNs 

SsObMte 

SviMitMWH 

Deliver; '  ■ 

225  J 

|»S«ZM3t'lML% 

Disk  1 

Saksjstea.  1 

OMpBIC.  ^  I 

ssssssus  A  1 

CLOSE  OUT! 

1  IBM  SYS  3 

1  model  15B 

AIHmtCmM 

ssssisrs  ^ 

- 

imi74Mn 

_ _  mULK 

’■mSMT 

s  E 
i  s 

ALL  CPU’S  & 


370  4300Sirto 


DIEBOLD 


IBM 

CARD  READERS  8  PUNCHES. 
PRINTERS 

CONTROLLERS 


DIEBOLD 

COMPUTER  LEASING 

BUY»SELL*LEASE 


Computerworld  Stock  Trading  Summary 


A  link  between  the 
best  of  two  worlds. 


